[Role of vesicle fusion mechanism and cell adhesion molecules in growth cone elongation and synaptogenesis].
Growth cones have been regarded to play central roles in forming complex neural network through target tract selection and target cell recognition. We have found that the vesicle fusion molecular system in growth cones is similar to that in synapses. The cleavage of SNAP25, a protein involved in neurotransmitter release in synapse, resulted in inhibition of neurite elongation. Inversely the overexpression of VAMP2/synaptobrevin, another protein involved in neurotransmitter release in synapse, in PC12 cells resulted in promotion of neurite elongation. We have recently isolated a novel components at cadherin-based cell-cell adherens junctions, named neurabin I, neurabin II, and afadin. Neurabin I is specifically expressed in nervous tissues and localized at synapses. Afadin is uviquitously expressed in various tissues and highly concentrated at cell-cell adherens junctions of small intestine epithelial cells, cardiac muscles, synapses. We have identified the transmembrane protein binding to afadin, and named it nectin, which belongs to immunoglobulin superfamily. Nectin, afadin, neurabin I, and neurabin II may be key molecules to find out various unknown guidance cues which can induce regenerating growth cones to repair the functional neuronal connections in central nervous system after injury.